Pharmacokinetic optimisation of opioid treatment in acute pain therapy.
Traditionally, opioids have been administered as fixed doses at fixed dose intervals. This approach has been largely ineffective. Patient-controlled analgesia (PCA) and upgraded traditional approaches incorporating flexibility in dose size and dose interval, and titration for an effect in individual patients with the monitoring of pain and sedation scores, can greatly improve the efficacy of opioid administration. Optimising opioid use, therefore, entails optimising the titration process. Opioids have similar pharmacodynamic properties but have widely different kinetic properties. The most important of these is the delay between the blood concentrations of an opioid and its analgesic or other effects, which probably relate to the delay required for blood and brain and spinal cord (CNS) equilibrium. The half-lives of these delays range from approximately 34 minutes for morphine to 1 minute for alfentanil. The titration is influenced by the time needed after an initial dose before it is safe to administer a second dose and the duration of the effects of a single dose, which varies widely between opioids, doses and routes of administration. To compare opioids and routes of administration, we examined the relative CNS concentration profiles of opioids - the CNS concentration expressed as a percentage of its maximum value. The relative onset was the defined as the time the relative CNS concentration first rose to 80% of maximum, while the relative duration was defined as the length of time the concentration was above 80%. For an intravenous bolus dose, the relative onset varies from approximately 1 for alfentanil to 6 minutes for morphine, while their relative durations are approximately 2 and 96 minutes, respectively. Although all of the common opioids, perhaps with the exception of alfentanil, have kinetic and dynamic properties suitable for use in PCA with intravenous bolus doses, the long relative duration of morphine makes it particularly suited to an upgraded traditional approach using staff administered intramuscular or subcutaneous doses. There is a clear kinetic preference for regimens with a rapid onset and short duration (e.g. intravenous PCA) for coping with incident pain. It is shown that, in general, titration is improved by the more frequent administration of smaller doses, but it is important to use additional doses to initially 'load' a patient. The titration of opioids should always be accompanied by the monitoring of pain and sedation scores and ventilation.